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ABSTRACT 
 
 
This report is an outcome of the work carried out in doing and completing my 
final year project, Design and analysis front hood fairing for cars. The paper presents 
a model of the front hood fairing for cars that can reduce the drag coefficient of the 
car, model that been used is proton Iswara. The overall duty is modeling and 
analyzes to get the best model that can reduce the coefficient of drag of the proton 
Iswara because of the high drag force at front windscreen. It happen when the airflow 
at the windscreen is disturbed by car wiper during high speed. It is often that the 
wiper system generates unwanted noise and vibration during the high speed. The 
report starts off with an introduction in aerodynamics vehicle and design. Then 
proceed to investigation about the problem at the front windscreen to get 
information. After gathering all the relevant information, the project undergoes 
design process. In this steps, from the knowledge gathered before is use to make a 
design refers to case data that suitable for the project. Several sketches have been 
made and only a few have been selected based on the suitability of the front hood 
and dimension of the windscreen. Based on the sketches, all the sketches will be 
draw into CAD software and simulate in the CFD software. At the end, the fairing 
that can reduce more coefficient of drag will be selected. The result shown by adding 
fairing at the front hood will decrease the pressure and wind noise also can be 
reduced. Then, the airflow will smooth and the performance of the car greater than 
before. 
 
 
 
 
ABSTRAK 
 
 
Laporan ini hasil daripada kajian dalam projek sarjana muda yang bertajuk 
rekaan dan analisis struktur bantu di bonet hadapan untuk kereta. Kertas kerja ini 
memapaparkan dan menerangkan model struktur bantu di bonet hadapan yang dapat 
mengurangkan pekali heretan kereta. Model kereta yang digunakan ialah Proton 
Iswara. Keseluruhan tugas adalah untuk mereka dan menganalisis model-model terus 
memilih yang terbaik yang dapat mengurangkan daya heretan di kaca hadapan 
kereta. Ia berlaku akibat aliran udara di bahagian kaca hadapan kereta dihalang oleh 
wiper semasa pemanduan di halaju yang tinggi . Hal ini sering bahawa sistem wiper 
menghasilkan hingar dan getaran yang tidak diingini pada kelajuan tinggi. Laporan 
bermula dengan pengenalan dalam aerodinamik kenderaan dan rekaan. Seterusnya 
penyiasatan terhadap masalah di bahagian kaca hadapan untuk mendapatkan 
maklumat lanjut. Apabila semua dokumen berkaitan selesai dikumpul,projek ini 
diteruskan dengan fasa rekabentuk model. Dalam fasa ini, rekabentuk dilakukan 
berdasarkan dokumen yang dikumpul serta bersesuaian dengan projek. Beberapa 
lakaran model dihasilkan dan dipilih mengikut kesesuaian dengan bonet hadapan 
serta kaca hadapan kereta. Lakaran ini kemudiannya akan di lukis didalam perisian 
CAD dan di analisis didalam perisian CFD. Model yang dapat mengurangkan pekali 
seretan paling banyak akan dipilih sebagai struktur bantu yang terbaik. Akhir sekali, 
struktur bantu yang dapat mengurangkan pekali seretan yang terbaik akan dipilih. 
Keputusan projek menunjukkan dengan penambahan struktur bantu dapat 
mengurangkan tekanan dan hingar angin dapat dikurangkan. Kemudian, aliran udara 
akan lancar dan prestasi kereta yang lebih baik daripada sebelumnya. 
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 CHAPTER 1 
 
 
INTRODUCTION 
 
 
1.1 Project Background 
 
The performance, handling, safety and comfort of an automobile are 
significantly affected by its aerodynamics properties. Defecting drag was the first 
major focus of automotive aerodynamics, beginning in 1960’s. Low drag is 
important for fuel economy and low emissions. Other aspects of vehicle 
aerodynamics are no less important for quality of automobiles such as directional 
stability, wind noise, cooling of engine, ventilating and air conditional these all 
depend on flow field around and through vehicle.  
Nowadays, automotive designer rely on aerodynamics principle to create 
improvement in the power and handling of vehicle at high speeds. Passenger cars 
have become more shapely over the years as manufacturer discovered how 
streamlining can increase fuel efficiency, allowing a car to travel at the same speed 
using less horsepower. These designs reduce air resistance, or aerodynamics drag. 
Low drag coefficient make the vehicle enable to move easily through the 
surrounding viscous air with minimum of resistance. As an increasing of drag, the 
more power of car to do work than reducing the power train efficiency.  
In aerodynamic field there have two major studies need to be concerned 
where is study the airflow on the body and estimation of drag. To understand the 
aerodynamics on the HEV model, flow visualization is the best technique as usual 
does by wind tunnel. But, in this project Computational Fluid Dynamics (CFD) 
analysis will be used as the technology of computer simulation to estimate the drag 
of HEV model after conventional technique due to economical factor. 
1.2 Problem Statement 
 
A windscreen wiper is a device used to wipe rain and dirt from a windscreen. 
Almost all motor vehicle, including train, aircraft and watercraft, are equipped with 
windscreen wiper, which are usually a legal requirement. It is often that the wiper 
system generates unwanted noise and vibration during the high speed. The high 
speed flow through the exposed structures of the wiper can cause high wind noise 
levels [8]. It is because the wiper blocks the airflow through the car body. 
Reverse flow also exist when the flow is disturbed by the wiper during the 
high speed level. The reverse flow will increase the number of drag force. 
Aerodynamics drag is the force of air along the length of traveling car, opposing the 
car’s force. As the car cuts a path through the air, some air molecules collide with the 
front windscreen and producing resistance. A passenger car driving on the highway 
spends an estimated 60 percent of its energy overcoming air drag, a far greater 
percentage than tire friction and the energy needs of the drive train itself. 
Hence, often the only solution available is to hide the wiper by tucking them 
behind the rear edge of hood or putting them behind some sort of flow deflector. 
While this does not address the wind noise generated while the wiper are being used, 
this is less of concern, as the increase in wind noise due to the wipers during a rain 
storm is usually masked by higher levels of tire noise due to the wet roads and by 
raindrop impact noise. 
In this PSM project, the element that important to be study is aerodynamics. 
Part that be focused is at the front hood and the windshield of the car. Proton Iswara 
is car that be chosen as in this project because it is widely used by customer in 
Malaysia. As reducing the drag and the wind noise problem, the airflow will smooth 
and the performance of the car greater than before. 
 
 
1.3 Objectives 
 
1. To design the fairing hood car that make the airflow over the car body is not 
disturbed by the car wiper. 
2. Reducing the drag by addition of fairing at front hood of car.  
 
1.4 Project Scopes 
 
1. Study of Proton Iswara body structure. 
2. Modeling software in CAD. 
3. Analyze the project with CFD. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
CHAPTER 2 
 
 
LITERATURE REVIEW 
 
 
2.1 Theory of Aerodynamics 
 
 In this section, the fundamental of fluids mechanics and basics of 
aerodynamics were discussed to improve the understanding in doing analysis of the 
project. Many studies had been done in flow over bodies, there are many factor that 
effect the performance of car. In terms of aerodynamics field or fundamental of fluid 
mechanics the factor that will affect the aerodynamics of car such as Bernoulli’s 
Equation, pressure, lift and drag coefficient, boundary layer, separation flow, and 
shape dependence were studied. 
 
2.1.1 Bernoulli’s Equation 
 
Aerodynamics play main role to defined road vehicle’s characteristic like 
handling, noise, performance and fuel economy [1]. All of these characteristics are 
influenced by drag force which is ruled by Bernoulli Equation.  
 
       (2.1) 
 
Basic assumptions of Bernoulli’s Equation for an air flows are;  
 
1. Viscous effects are assumed negligible 
2. The flow is assumed to be steady 
constanta
2
1 2  Up a
3. The flow is assumed to be incompressible  
4. The equation is applicable along streamline  
 
 
From equation (2.1) shows the increasing of velocity will case the decrease in 
static pressure and vice versa. It is because these two elements are proportional 
inversely with each other. On the movement of road vehicle will produce a 
distribution velocity that’s create the skin friction due to viscous boundary layer 
which act as tangential forces (shear stress) then contribute drag. Besides that, force 
due to pressure also created which acts perpendicular to the surface then contribute 
both lift and drag forces. The Bernoulli’s Equation from equation (2.1) gives the 
important result which is [2], [4], [5]; 
 
Static pressure + Dynamic Pressure = Stagnation Pressure. 
 
 
 
Figure 2.1 Drag and lift force due to pressure from velocity distribution [7] 
 
 
 
 
2.1.2 Pressure, Lift and Drag Coefficient 
 
Drag can generate by two main perspectives [1], firstly from the vehicle body 
and from the moving fluid that attached to the surface of the vehicle body. From 
these two perspectives, three major coefficients were produced from the two basic of 
aerodynamics forces. The first force is pressure distributions that normal 
(perpendicular) force to the body which is will produce pressure, drag and lift 
coefficient. The second force is shear force that tangential (parallel) to the surface of 
body’s vehicle where is contribute drag coefficient only [2], [3]. 
 
 
2.1.2.1 Pressure Coefficient 
 
The equation for coefficient of pressure (Cp) due to dynamic pressure can 
derive as [3],[4] ;  
 
 
      (2.2) 
 
 
The equation of dynamic pressure defined as [3],[4]; 
    
      (2.3) 
 
In term of local velocity, the pressure coefficient (only valid for 
incompressible flow) can derive as [3],[4]; 
 
      (2.4) 
 
The form of equation (2.4) is from the relation equation (2.2) and equation 
(2.5) as shown below [2],[3],[4]; 
     
(2.5) 
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